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PATENTS AND DESIGNS ORDINANCE 



SPECIFICATION 

4-iiydrosy-i/ij:ic-ridlYiO definitives and their 
preparation 



I (we) F^iOji^ii-U/Kli- Bil BAYiSi: ^LTIiSOV;:^r.i,:k;LiiUf l; l?, a Gar-wan 



do hereby declare the nature of this invention 
and in what manner the same is to be performed, to be 
particularly described and ascertained in and by the 
following statement:- 



ii Oil 

I 

in which ft iu an ulkyl s u'ryl or arultyl radical* R* ±fl 
ijyrtvOticjsi, u p^iij-ay-liiikcd ullcyl, alke^y! ui- wi'ulkyl i^diOctl 
of ux^yl ^adicul, it" its hyd^o^i, an alfcyl, av-ulrylj, u*yl 62 
ijyri<iyl :md and li 1 1 1 Ita hydrogen, an alky. I or avalliyl 
^udioal, th« r*ryl a? urulkyl risifjs are Oirt.loaally aiibatitutoii 
by alLyl^ alfrosry, uitro oa? halogen * and thu ^adio&I& lt 5 ii: 1 id* 
und U* * 1 j;iuy be the- *s*sme or diff e^srU 

'hm inv^ij'titin al&o consists iirooa&Ksaa for thy 
preparation of ooiupateiridu oi J fo^itila 1 above ♦ 

i>y v>iio p^uUcruts cG^ipouiidfij Ox formula 1 in which h* 1 f 3 
hyd'ro^oii ar^ ynvipurud i>y the partial hyciru^onuti On of a p*y~ 
Uin; lit UX'dtijd iiitli'ilw uf the foMUlu* 

1: 

i 

at 'Lao cyuvn; £*\/ap wii^i-oby u priory Y»£-W£i&aturutod uiidnt; of 

tho i'OZiU'UluS 

R 

i 

U" -Oii«0-Cii^-0ii : -,-»i:-jil 2 Ilia 

la foivtud aud osyadt/iritiatiwt of 'tiis l«*tt(vi 4 in iw acidic woluticrii 
with an a\d&\iyil-o U-^OnO, whuro ii, k* uad <x" Lave tho uaao 

ii;/ ;i fiv;C;uui p:fOi:^iiC.; rf OOii^JOViidiJ of formal;- j] in 'Which 
h* ' ' i.o i:,Xi:yl or aVall-yl^ aa\? ^\;;>:.;.;\;;d 1/y flu; Lydvo^cJuatioii ui 
a nit ri.lv.; of f otti/al;:; il i.tbov;j in thv? j/roiSi-iK-s of an s^inti; 



i • J 1 I > Hi 

to foTiii u LjvHH>iida-ry Y^-^Katurat&cl Vjhtiiq of the fanuvHat 

i 

ui'iol condonation of the? latter with an alduhyde u 41 •Oli'O, uherc 
ll f li % Uu\l 11" have the oauio i^aru^ as* in formula I and 

A condensation reaction of this typo has been Liiotm 
only txB a upofdal caaa of tho £i c t a t - ity en^ler 



synthc-kir, ox tot^Xiliydi-o-dsoiTuinolincLi, which oovmI&xx :'ul th& 
ooiifiunjtiiiion oi' )'-a'Ii.^nyl-t;th^Ia:iu.ru;B -tfite*. ^Idwliydw;;, i*o* 
oond^iituvcioii oi* t^tj/uhydrophcziyl^ (oycloh^ouyl- 
ethylauiiiic;) v/ith uldohydea to lO-itydro^-dccwhydi^o-isotiuino-- 
liues Annwiloiip ,$£L, 05 i .Spg , 110 (1953)7. i'he fact that 
tuib kiio\Jii v&vltmt of the i^( : ut^-^gi^:Ur synthe-sia casx alao 
be ^oiioxully applied to open-chain, y, f-unaaturatod asuiiioa 
and thua rupreaottta only a cp^-olal caso of a. uyntht^iu iiov/ 
r«scOi;>i.ii;Od bwifcg goner&lly applicable, viaa hitherto 

The jjtartiiic;: wutex'iula of the- prooeau aocordiii^ to 
the Invention a^o jV/^uuaaiuratsd nitriloii of tho forHulu II, 
ouoh u>j i-iris obtainod* fur oxa&pie, by the uoudwiiaatlon of 
kotOiiOo of the i^iiBx'ul eonstxtutitfu h 1 • Gil, .00 Ji. v,'ith eyuao- 
acetic uoid* Shooo nitriloa ja&y contain aoiao asiount of the 
iso&uric a* jMmsutur&ted nitriley IV 

ft R 



XX IT 

in which It and ll 1 la&vc the above liie^viiii^a* 

IT It ifj &lkyl or urulkyl, the (i,y-miyatm*ated 

liitrilu of formula XI can ex±ot in tx/o stereoiaomGi'ic fanufc, 
!i l Lo conpoaitioii or the at; nltrilyj ^iztures dopenda 

upoii the- iiiubi/titUKfiiLo It and I;'. 

£bo Li-nd fJjy-taiatvfcui-atad nitviloa own aluo b^ 

obtained other i^iava iii^thodoj uucdi by wub^titation 

ox thi; halcyon la corx'^cviOudi^Lj^huQ-o^oIexinij by the 



oyano £rouv>. 

It lu nvii nooe-ysiiry ^op^rate tho f> ? /-unsaturated 
aitriloa v^iiUirad a turbine ixiteritil In tho pi-oca^a 
aceu^uiug to fcho forvontion frOD tho and ^y-usiawtiirafcticl 

uxtrul^i iilaca only the; former con bo hydro^ezmtud eataly- 
tioally to foir^v the y „ !«unaatu3 t -utc3d amines XXI. As 
d^a<jvxbG-:\ holiAu thv hydrogsufttio/i ox' this ticliiisud a,(3- 
miLiaturatcd nitrides yields products which do not intorfer© 
vith the- couruo ox tii.t; furfch&x* faction. 

2b,^ first step of 'the proeeao according t;; the 
invention cOiiuiijttt In thy rsduotiou of the cyano group of 
the u / "i&ioutuv&iod nltvil&a whereby y , J-msatwutad e&uatfo 

for;?K;fi* i*liif* reduction ±3 pi^f&rably carried out with • 
errfcalyticaliy activated hydrogen ia alcoholic {.solution with 
a K&n&y catalyst, especially iia*iey nickel or hunuy cobalt, 
tiincju only the oyano a^oup io to to bydro^snated v/hilc the 
double bond shall tsubsiut, it iy expedient to work at -r-oo^ 
toiiip^Kitaro or at an o&ly sli^litly increased teiaparaturo, 

at 50 - 70 J C. 2ft© precise ocaditious of the hydro- 
fienu'Cloh dou^ad c-utf^ruiaiiy cm -tho activity of the catalyst, 
but the- object of the invention ia beat achieved with eatalyal 
of sryora&c? activity, . It is, therefore, reoovauicndod purtiallj 
to deactivate highly active e^iulyouij by uauul i&sthoda, 
o*^*, by tii« addition of i'errotui sulphate. iJuitable 
uolvvjats for xmo xxi tho reaction mixture arc, for example, 
louor ^looholu, tiuok uu juatliaitol or ivfchanol; liydroourboiia 

i^trahydrof urau ur dio:aaj.; a<<d tho liko. Where* t*u; equina 



of formula II I 1j3 Lo "bo u pri&ury uiiiiiio, .it Ijj cxpudiont 
to uuu chw u^uul uiiditlvoii to tiw reaction uiiii lure , ouch au 
U!;i:jLOjila 7 £i-i:iiona.iL:i tLCdtatu, or potaiJi:iiu:ii hydroxide > in order 
to &vu±d the formation of ^sooiidary a-ains-Lt. 

Inatoud of performing the reduction of tho nitrilcs 
II ox 4 II i- itf to inc aiiiiu^j III by catalytic hydro^enutiuri,, 
£vuy oth^r suitable rcduot&at may bo uuod s such &u nascent 
hydrogen, taortiuiii in uloohol, alkali iawtiil or ulkalinc Ourta 
Distal ulunatoa or boroh.ydridca in thi; solvents or diliumto 
ucucil for thin purpo3&* 

liuo product of the hydro&&nu.tion io a iuixtnro of 
thfc de&irod y 9 i-uiiisaturatod uiai&o of forx/mla III, and of 
saturated amine a and poaBi'bly [^y -unsaturated umnoa, both 
'being hydrogen&tion products of the originally present 
cr> p-m>auturai&d niiriiea of for&ula IV. Ihe rolutivw pro- 
port ions of V , i-Viusj£ituratod nLdnoa an the one hand, and 
saturated und (J,y-imuaturate'd amines on the other hand need 
not necesa&rily correspond to the relative proportions of 
the fV/~&itriloB and a 0 (Wnltriles in tho starting mixture 
of the ijydro^onation since! in the course of the reduction a 
diaplaoo;icnt of tho doubles bond is apt to occur wider the 
influence of the reductant, y.g., lithium alanate. 

luatiwiid of the primary uwliiea III in which 
±B hy&'vogmi, the fcorroapondlug tauooridury tuainca in which 
U ,li iti alkyl or aralkjrl, ouch ao lacxkyl, ethyl, bonayl, fl- 
phenylcthyl, and thu lilio fc!&y *>&rve as intor^cdiutoij in 
the yyuthcrjiti of the piparielinoa uf foraulu I. rhoijo 
iiccondaxw ajiiinoa III oun bu prepared by conventional 
iuothodij. hy one of the;.) the nitrilou II or II -> Pf, avc 
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H"\NH . 



Action Bi th a * aidehyde accord^ ^ mio ^ ^ 



R 




R' 



H 

III 



H OH. 



+H0H 



0, 



H' 



-h 2 o 






H 



H-R" 



R - 



> dr., 



H 



H© 



J 



» desired, the compound of formuia u Khioh is . 

. compound of formula t «-k~ 

ormula ! above ln uhioh E ,„ ^ 

Ejected to alkylation or aralkylation „ „ 

„, , v „ ^Jtyiation, whereby a compound 

of the formula I above in shioh 

obtained. . " ^ or ara lltyl ls ' 

If in the method according to' the above scheme 
0raaldehyde U USea - «- ^ehyde, and this in a sreat ' 
excess the reaction proceeds first as indicated above hut the 
compound of .formula Ia 1* « 

" ■ LA 13 at once converted +v,« 
w i , wnverxea to the corresponding 

H-hydroxymethyl comoound. jw' 1n <. ' ° 

- mi*, m turn, can be reduced, 
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without being isolated, with H 2 /Ni to the corresponding 
K-methyl compound. The sequence of reactions is illustrated 
by the following scheme: 

Compound CH 2 0 

B 




The last step of the new synthesis according to the 
invention, the condensation of the amines (III) with aldehydes 
R M .CHO to the 4-hydroxy~piperidine derivatives (I), is carried 
out in acidic aqueous solution at pH 2 - 4. The eacperimental 
conditions of this condensation can vary within wide limits; 
it is possible to work in a concentrated, about 10 « 3 OX, soluti 
or, as has generally proved to be advantageous, in an about 0.1 
0.2 molar solution, corresponding to a concentration of amine of 
about 1—5%. 

Normally the waterbath temperature is chosen as the 
reaction temperature, i.e. about 80 * 90° C; with especially 
reactive aldehydes, such as formaldehyde, the condensation 
according to the invention can also be carried out at room 
temperature or at an only slightly increased temperature, e.g. 
at 30 - 50° C. 

The aldehydes employed for the condensation are, in 
general, used in the free form. Alternatively, however, there 
can also be used as aldehyde equivalents those compounds which, 
under the reaction conditions, are gradually converted into the 
free aldehydes capable of condensation, such as para«formaldehyd 

as a source for formaldehyde; paraldehyde for acetaldehyde; or 

ic acid 

phenyl -glycid£ esters for phenylacetaldehyde; instead of the 
free aldehydes, their bisulphite compounds can also be used. 

The duration of the reaction depends upon the condensa 
tion ability of the aldehydes used or the speed ^ith which the 



aldehydes are liberated from the equivalent forms used. If 
working at 80 - 90° C, then a complete reaction is already 
achieved with reactive aldehydes after heating for about 1 
hour, but generally after heating for about 12 - 24 hours, inhere 
with aldehyde equivalent forms which slowly split off or with 
sterically hindered aldehydes, a prolonged heating e.g. for 2 « « 
days, may be necessary. When reactive formaldehyde is used, the 
condensation also takes place by standing for several weeks at 
room temperature. 

As to the relative amount of aldehyde used, the 
condensation of primary y, £ -unsaturated amines is carried out 
with the application of the calculated molar amount. If, ho^eve 
working with formaldehyde, and it is intended to convert the 
4-hydroxy-piperidine derivative formed according to the inventio 
into the corresponding N-methyl compound, then formaldehyde can 
also be used in excess since the N-methylol-4-hydroxy-piperidine 
derivative which is now formed can easily be reduced to the li- 
me thyl compound. 

The maintenance of the pH optimum of pH 2 « 4 is 

important for attaining maximum yields of 4-hydroxy-piperidines . 

If a greater excess of acid is used (pH^l), then an undesirable 

3 4 

dehydration of the 4«?hydroxy-piperidines to A * -piperidines may 
take place. 




•j:ho 4-byvli i o:^plpftrf.diAiu derivatlveij uooQ-£\L'hi** to 
the iiiVv^iion =.1*1*0 riyiijoi'tiiut jntor^odi^twiL: in tho cyatheiiia 
of yluiriiiuCiidyiiiii'nicfcillyj highly active tjuftsitunefso, o.f:;. 
GualijeHiosi; of fAO£*phin©«l:iko action* 

iVor oxaiiipl-3 ? tho i'4~iiiethyl-2«Y>~i:^ 
dikieiiiyl~4-hydx\^ be* converted into 2*5,9~ 

tjAUjaoih^^ by boiling with const an 

boiling liydrotoroijiic acid. 

Tiuv ii«3-dira«thyl«4-p-phonyl-4-iiydrosy-pipQridine 
(in iiiirauiple 9 belcw) can be converted, into the corresponding 
4^i)"i i opionyloxy-iio i rivativo by tre&tjtient mth propionic uedd 
anhydride and pyridine • tfhia derivative is known to have 
morphin^-lila; anulgetic properties • 



The invention is illustrated by the following non- 
limitative £X&HB^l<a!& u 



EXAMPLE 1 

(a) 285 g. (3 mol) of a mixture of 3-methyl-A 2 ' 3 - 
pentenonitrile md 3-methyl-A ' -pentenonitrile (obtained by 
the condensation of methyl ethyl ketone with cyanoacetic acid; 
b.p. 156 - 157° C.) are dissolved in 1 litre of methanol and, 
after the addition of 30 g. of Raney cobalt and 30 ml. of a 0. 
molar aqueous ferrous sulphate solution, hydrogenated at 50 « 
70° C. and at a pressure of 50 atmospheres of hydrogen until 
termination of the hydrogen absorption, i.e. 139 litres of hyd: 
within 1 hour* After cooling, the catalyst is separated, the 
solution acidified, while cooling, with 300 ml. of concentrate* 
hydrochloric acid and the methanol evaporated from this soluti< 
in a vacuum at 50° C. The base is liberated, with strong cool: 
from the aqueous solution obtained, by means of a concentrated 
sodium hydroxide solution, the base is taken up with ether, th< 
ether solution dried over potassium hydroxide and, after 
evaporation of the ether, the base is distilled: 
b.p. 125 ~ 128° C; yield 180 g. (60% of theory). 

This reduction can also be carried out with lithium 

alanate: 

Mi Q OJ 



A solution of 142,5 g. (1.5 aol) of a mixture of 

3-flaethyl-A^* ^«pentenonitrile and 3HMthyl«A^**«pentenonitrile 

(see above) in 100 mV of anhydrous ether is added drapwi@e f witi 

stirring, at -10 to «5° C. to 68.5 g. (1.8 mol) of lithium al&n< 

in 500 ml. of anhydrous ether. The reaction mixture is allowed 

to warm up slowly to room temperature, stirred at room teusperati 

for a further 12 hours and thereafter decomposed by the dropwisc 

addition of a 20% sodium hydroxide solution. The ether layer ig 

separated, the resultant base shaken out with 5% hydrochloric 

acid, the base liberated from the clear acidic solution with a 

concentrated sodium hydroxide solution and isolated with ether 

in the usual way: b.p. 130 - 132° C. 

(b) 50 g. (0.5 mol) of the so obtained primary amine 

3 4 

(mixture of 3«^thyl^entylasaaine and 3~methyl«A * ~pentenyl« 
g&saine) are dissolved in 535 ml. of IN hydrochloric acid, the 
solution diluted with 1965 ml. of water (pHc^3) and, after the 
addition of 104 g. (0*5 mol) of ]3^ethoxy^henyl~glycidic acid 
methyl ester, heated at 80 - 90° C. for 2 » 3 days, with vigoroi 
stirring. After cooling, resin«like impurities are filtered ofi 
the solution is covered with a small amount of ether and the 
resultant base separated by the addition of a 50% potassium 

carbonate solution. After standing for several hours, the* 

interface between the organic 
condensation product has separated in crystalline form at the / 

and aqueous 

separating layer. The product is filtered off with suction and 
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washed with water and a little ice cold ether. In this manru 
there are obtained 26.5 g. of 2 »£"me thoxy b enz y 1 ~ 3 , 4 -d ime thy 1 • 
hydro3cy->piperidine of m.p. 140 - 141* C. 
C 15 H 23 M03 < 249 > 

Calc. C 72.27 II 9.30 N 5.62 0CH 3 12.45 
Found C 72.22 H 9.52 N 5.45 0CH 3 12.59 

From the ethereal mother liquor of the first cryst* 
lization there is obtained, after distillation of the residue 
obtained by evaporation of the ether (b.p. 160 - 165° C./0.0] 
mm.Vg.), a rapidly solidifying oil; from ether, 3.5 g., m.p. 
134 - 136° C, which is presumably a stereoaner of the form fi 
obtained. 

C 15 H 23^3 < 249 > 

Calco C 72.27 H 9.30 N 5.62 
Found C 72.50 H 9.25 N 5.69 

Total yield 30 g.; since the starting amine only 
contained about 50% 3~methyl-A ' -pentenylamine, the yield 
amounts to about 50% of theory. 

If the £^ethoxyphenylglycide methyl ester is repla 
by the equimoljar amount of benzaldehyde and the procedure is 
otherwise the same as that described under (b), then there is 
obtained 2-phenyl-3, 4-dimethyl-4 -hydroxy-piperidine of m.p. 
165 - 167° C. 
C^KLqNO (205) 
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- 12 - 25213/2 

C^ic. ' G 76.04 H 9.33 H S.S2 
Fofuad C 76.18 II 9.22 Hf 6 - 90 

By replacing the bsaacald^hyde by the equimolcr amount 
of freshly distilled isobutyraldehyda, there is obtained, 
analogously, 2«iacpropyl-3, 4*d2^echyl*4-hydroxy«-piperidiae of 
aa.p. US' - 120° C. 

6 10 E 21 KD ' 

C&lc. C 70.11 H 12*36 H €.18 
Fouxxd C 70.10 H 11.88 H 3.23 

Sy replacing the p^echoicyphenyiglycidic acid saethyl 
aster with equicsolar csaounts of various aldehydes £nd proceeding 
in the refining *7£y es described under b), there ere obtained, 
for exessple, the follos-ying compounds: 

Aldehyde . Reaction Product • 



4 **2a tho&ybens aldehyde 2 -p -cse thescypheny 1-3 , 4 

dime thy 1-4 -hydroxy - 



piperidine m.p. 144~146°C 



o 



3-Chloi7beasaldehyde 2^*~chloi^heny 1-3 , 4- 

di&e thy 1 -4 -hy dr oxy - 



piperidine m.p* 150-153° C 

s 2 -sa-ch lo$pheny 1-3,4- 
' id ime thy 1-4 -hydroxy- 
piperidine (stereo- 

isomeric for-a) m.p. 137-139° C 

o 

2 «sa~ch ioi/phe-ay 1-3,4* 

dime thy 1 ~4 ~hydr oxy - 

piperidine (isomeric , B fP% 

uiixture) ^0.15 13s ~ 141 ° c 



Aldehyde 



Reaction Product 



10 



3 , 4 "Dime thoxy b<anz - 
aldehyde 



2 ~ Ni tr obeni; a ldehyde 



4 -Ni tr obenas; a ldehyde 



Pyridine«2-aldehyde 



Pyridlne^4"aldehyde 



15 



2-(3 ' , 4 * -dime thoxyphenyl) - 
3 , 4 -dime thy 1 -4 -hydr oxyp i - 
peridine 

2-o-nitropheny 1-3, 4- 
dime thy 1 -4 ~hydr oxy - 
piper idine 

2-p«nitrophenyl«3, 4- 
dime thy 1 -4 -hydroxy- 
piper idine 

2~(2'-pyridyl)«3,4- 
d ime thy 1 =4 -hydr oxy- 
piperidine 

2~(4 l ~pyridyl) -3,4- 
d ime thy 1 -4 -hydroxy- 
piper idine 



m.p. 132-135°* 



m.p. 203-205°< 



m.p. 168-I71°i 



m.p. i08-lll°< 



m.p. 146-148* 



20 



25 



,3,4 



30 



EXAMPLE 2 

3Hmethyl^^henyl^4^hydroxy«ipipeyidine 

(a) 78 o5 g. (0.5 mol) of S^phenyl^A^'^-pentenonitril 
(prepared by the condensation of propiophenone with cyanoacetic 
acid;' b.p. 115° C./7mm.Hg. ; it exclusively contains the 
0,7-unsaturated nitrile) are dissolved in 200 ml. of methanol 
and, after the addition of 10 g. of Raney cobalt and 10 ml. of 
0.1 molar aqueous ferrous sulphate solution, are hydrogenated a 
70° C. and at a pressure of 50 atmospheres of hydrogen until th 
absorption of hydrogen is completed, i.e. 19.7 litres of hydrog 
within 1 hour. After cooling, the catalyst is filtered off wit 
suction, the methanol evaporated from the solution in a vacuum 
and the residue distilled in a vacuum. Yield: 58-7 g. of 3-ph 
4 3 '^entenyldmine (73% of theory) b.p. 96 - 98° C./9 mm. Kg. 



(b) 80.5 g. (0.5 mol) of the 3-phenyl«A ' ~pentenylaad 
are dissolved in 545 ml. of IN hydrochloric acid, diluted with 
2000 ml. of water and, after the addition of 50 g. of a 30% 
formalin solution, stirred for 40 hours at 80 - 90° C. The pH oi 
the solution is 3.0; its concentration is about 0.2 molar. 
After cooling, the reaction mixture is rendered alkaline by the 
addition of a concentrated sodium hydroxide solution, the 
separated oil is taken up in about 3 litres of ether, separated 
and washed with a concentrated sodium chloride solution. After 
concentration of the ether solution to about 500 ml., crystal- 
lization starts. 

1st crystallizate: 23.8 g., m.p. 126 - 142° C 
From the mother liquor after further concentration: 

2nd crystallizate: 13.0 g., m.p. 118 - 121° C- 
Residual mother liquor evaporated, residue distilled: 

(a) b.p. 95 - 120° C./9 mm.Hg.; 8.1 g. starting amin 

(b) b.p. 135 - 140° C./1.4 mm.Hg.; 38.2 g.; 
solidifies to a soft, crystalline mass. 

Total yield: 75 g., i.e. 87.5% of theory, referred to 
the reacted amine. 

The crystallizates are mixtures of the a« and 0- 
stereotoers of 3«methyl-4-phenyl-4-hydroxy«piperidine, srhich can 
be separated by fractional crystallization from ether: 
a-compound: m.p. 125 - 126° C; p-compound: m.p. 150 - 151° C 
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G 12 H 17 KO (191); (m.p. 150-151*0 

Calc, C 75.40 R 8.90 N 7.34 

Found C 75.30 H 8.95 N 7.29 

fJHcaathyl derivative of the a-coimpound : m.p. 78 - I 
C 13 H ig K0 (205) 

Calc. C 76.05 H 9.33 M 6.82 

Found C 76.15 H 9.36 N 7.08 

Wtt&n working is carried out in 1 molar, solution by 

3 4 

heating 16.1 g. (0.1 tool) of 3~phenyl«A ' «pentenylamine, 16. 
ml « of 6.5 lift hydrochloric acid, 78 ml. o£ *y&ter and 11 g. ai 
30X formalin solution for about 50 hours, there are isolated: 

(a) 4,2 g., m.p. 153° C; p-3-methyl--4«ph€nyl«4« 
hydroxy«piper!dine 

(b) 8.2 g., b.p. 135° C./1.5 mm.Hg.; solidifies \ 
ether; mixture of the stereoraers, besides 2.; 
of starting amine. 

Yield 75% of theory, referred to the reacted amine 
When the same reaction mixture is heated for only < 
hour, ' there are obtained: 

(a) 2.8 g., m.p. 152 - 153° C; p«caimpound 

(b) b.p. 130° C./0.8 nm.Hg.; 11.2 g.; crystalli: 
uppn treatment with ether; in addition 2.3 g 
s tar ting filming- 

Yield 82.4% of theory, referred to the reacted amii 



lihen an ira&logous 0*1 mol reaction raixtuxre i& allc^*; 

to stmd for 39 days at xoom ftsBaperatura in a 0 J molar @oluti 

3 4 

(16*1 go of 3~phenyl~A * ~pentenylaafline, 105 ml* of IK hydro- 
chloric acid, 10 go of formalin solution, 900 ml.) there are 
obtained: 

(a) 5o3 g., m.p. 122 - 125 0 C; a^osffipeund 

(b) 7*0 go, b.p. 124° C./0.4 nsn.Hjg.; solidifies 
with ether, in addition 1.2 g. starting Mliae« 

Yields 70. 3% of theory, referred to the reacted zmi 

E«AMPLE_3 

3gMth3gl«4" (p-methoxyphenyl) ^~hydroxv«*p iperidine 

(a) 62 g. (0.331 u&ol) of 3~(&«^thoxyphenyl)~A ' - 
pentenonitrile (prepared from 4-methoxypropicphenon£ and cyme 
acetic acid, b.p. 168 - 175° C./12 mm.Hg.) in 500 ml* of m*eths 
are mixed \alth 10 g. of Raney cobalt and 10 ml. of 0.1M ferroi: 
sulphate solution and hydrogenated under pressure at 60 ** 70° 
After separation of the catalyst, the solution is treated witlr 
active charcoal and concentrated in a vacuum. The residue is 
distributed between 200 ml. of 2N hydrochloric acid and ben&et 
the aqueous phase separated and rendered alkaline , ^hile eooli 
^yith a concentrated sodium hydroxide solution. The liberated 
amine is taken up in ether, the extracts dried over potassium 
carbonate and, after removal of the ether, the residue distill 
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- 16 - 25213/2 

it raacsr j&t pULiO pr^ccuro. The fr^ctlcci distilling over b<S!te7«en 

148 i^cl 154° C./12 saa.Eg. cc-LSists of 2-{^m3tho5ryphe^yl)-A 3jf/> - 

peat&aylcaaitte . 

(b) 59 g. (0.305 ta*l) of this 3«(p-acathoxy£>henyl)- 
A Uj *-i>^it6aylia2aiiae are di-sselved in 265 ial. of 1.27H hydrochloric 

acid uad 2700 i&l. of v?£ter (pll 3*0 - 3.5) arid niaied xyith 30.9 g. 

(0*309 zasl) of 30% formalin solution. The reaction s&ixture is 

is tiered for 78 hours at SO « 90° C, the neutral parts are removed 

Sx&& the coded reaction Hi^&ire with bensene, the aqueous- 

acidic solution is clarified with activated charcoal, covered 

vsith ether and, tfhile cooling, readersd alkaline &i£h an excess 

p-otsacaiusa csrbGnate solution. After separatists the organic 

phase., e^trcctioa is 'carried out three ttees with ethe'r, the 

co^inad extracts are dried over potassium carbonate end the 

ether is removed in a vacuus. The residue is recrystallised 

frca ethyl acetate. . Halting point of the S-^thyl^-Cg^^athoxy- 

phenyl) -4-hydrosy«piperidiTis: 133 - 141° C; 15 g. 

c 13 H i9 KD 2 < 221 * 3 ) CeIc. N6.3 

Found H 6.42" 
After evaporation of the ethyl acetate mother liquor 
a*id distillation of the oily residue, there are obtained 10 g. 

of an oil of b.p. 120 - 126°C./0.05 ram Kg. , which crystallizes 
and is a stereoisomers mixture of the a and p- form of the 
above product. 



jE3CittjPLE. 4 

ftl y 3 teg thy 1 ^4 ^hfeny 1 ^4 ^hydroxy ~p ip er 1 d ine 

52.8 go (0.337 mol) of the 3 -pheny 1 - A 3 ' 4 ~p en t eny 1 - 
amine obtained according to Example 2(a) are dissolved in 345 x 
of IfcJ hydrochloric acid, diluted with 1050 ml. of water and, 
after the addition of 360 g. (3.6 mol) of 30% formalin solutioi 
heated at 80 - 90° C. for about 18 hours; pH: 3-4. After 
cooling, the reaction mixture is rendered alkaline with a 50% 
potassium carbonate solution and the separated oily base taken 
up with ether. The residue of the ether solution is dissolved 
in 200 ml. of methanol, the solution mixed with 36.2 g. of fort 
solution and 3.1 ml. of glacial acetic acid and, after the 
addition of 10 g. of R&ney nickel, hydrogen&ted at 50 - 60° C. 
and 50 atmospheres pressure of hydrogen. When the hydrogen 
absorption is cosapleted, the catalyst is separated, the methan< 
removed in a vacuum, the residue mixed with water and some 
potassium carbonate solution, the base taken up with ether and, 
after evaporation of the ether, distilled; the so obtained 
N, 3«dimethyl«4-»phenyl«4-hydroxy«piperidine boils at 125° C./l.J 
tssiioHg. to give a rapidly solidifying oil. 

Yield 40 g., i.e. 58% of theory. After recryst alligation from 
mathyl-cyclohescane: m.p. 116 - 118° C. (^-compound) . 

C 13 H 19 KO (205) 

Calc* H 6.82; Found N 6.87 
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EXAMPLE 5 

2-(p^ethoxybengyl)^-isopropyl^-hydroxy'^iperidine 

(a) 177 g. (1.62 mol) of fJ-isopropyl-allyl cyanide 
(obtained by condensation of methyl isopropyl ketone with cyan 
acetic acid; b.p. 62 - 64° C./14 mm.Hg.) are dissolved in 700 
of methanol and, after the addition of 20 g. of Raney cobalt a 
20 ml. of ferrous sulphate solution, hydrogenated for 2 hours 
70° C. After cooling, the catalyst is filtered off with sucti 
the filtrate clarified with charcoal, filtered and the solvent 
distilled off at atmospheric pressure. The residue is distill 

through a column, whereby the resultant mixture of 3-isopropyl 

3 4 3 4 

A ' -butenylamine, 3,4~dimethyl-A * -pentenyl amine and 3,4- 

dime thy Ipentylamine distils over as a colorless liquid at 142 

146° C./760 mm.Hg. 

(b) 100 g. (0.885 mol) of the mixture obtained acco 
ing to (a) are dissolved in 840 ml. of 1.15N hydrochloric acid 
and 4 litres of water (pH 3 - 4) . After the addition of 184 g 
(0.885 mol) of j^-methoxyphenyl-glycidic acid methyl ester, the 
mixture is stirred for 64 hours at 80° C. After allowing to 
cool, the aqueous acidic solution is decanted off from the 
smeary material adhering to the wall of the flask, treated wit 
activated charcoal, filtered and rendered alkaline with excess 
potassium carbonate solution. After shaking out with ether se 
times, the extracts are dried over potassium carbonate and con 
centrated in a vacuum. The 2-(j^«methoxybenzyl)«4-isopropyl~4- 
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hydroxy-piperidine thereby crystallizes out. After recrystalli: 
from acetone, the melting point is 140 « 142* C. 

C 16 H 25 N0 2 ( 263 * 4 ) Calc - N 5.32 0 12.15 

Found N 5.31 0 12.16 
When the j>-methoxy-phenylglycidic acid methyl ester 
is replaced by an equimolar amount of benz aldehyde and the 
procedure is otherwise the same as that described under (b), 
there is obtained the 2-phenyl-4-isopropyl-4-hydroxy-piperidine 
of m.p. 138 - 140° C. 
C 14 H 21 R0 (219) 

Calc. C 76.67 H 9.65 N6.38 
Found C 76.75 H 9.52 N 6.35 

EXAMPLE 6 

2- (p-me thoxybenzyl) «*4-isobutyl«»4-hvdroxv«'piperidine 

(a) 150 g. (1.2 mol) of a mixture of 3, 5-dimethyl- 

2 3 3 4 

A * -hexenonitrile, 3, 5-dimethyl-A * -hexenonitrile and 0-isobu 

allyl cyanide (obtained by the condensation of methyl isobutyl 

ketone with cyanoacetlc acid; b.p. 73 - 75° C./14 mm.Hg.) are 

dissolved in 500 ml. of methanol, mixed with 15 g. of Raney 

cobalt and 15 ml. of 0.1M ferrous sulphate solution, and hydro- 

genated at 70 - 80° C. When the reaction mixture is cold, the 

catalyst is filtered off with suction, the filtrate decolorized 

with charcoal, the methanol removed at atmospheric pressure and 
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the residue distilled in a vacuum. Boiling point of the amine 
mixture of 3, 5-dimethyl-hexylamine, 3, 5 -dimethyl -A 3, 4 -hexeny la 
and 3-iaobutyl-A * -butenylamine 53 - 58* C./15 mm.Hg. 

(b) 80 g. (0.625 mol) of the amine mixture obtained 
according to (a), 520 ml. of 1.3N hydrochloric acid, 3 litres 
water (pH of the solution 3 - 4) and 130 g. (0.625 mol) of p_- 
methoxy-phenyl-glycidic acid methyl ester are stirred for 64 
hours at 80° G. The cooled solution is decanted, treated with 
activated charcoal, filtered and rendered alkaline with excess 
potassium carbonate solution. The liberated base is taken up 
in ether, the ethereal solution dried over potassium carbonate 
and evaporated in a vacuum. By vacuum distillation there is 
obtained from the residue the 2-(g~methoxyben2yl) -4-isobutyl-4- 
hydroxy-piperidine; b.p. 170 - 180° C./0.3 mm.Hg.; m.p. 120 • 
122° C. 

C 17 H 2? N0 2 (277.4) Calc. C 73.6 H 9.73 N 5.05 

Found C 73.9 H 9.62 N 5.04 
When, in the above Example, the p_-methoxyphenyl- 
glycidic acid methyl ester is replaced by an equimolar amount 
of benzaldehyde and the procedure is otherwise the same as 
that described under (b), there is obtained the 2-phenyl-4-iso- 
butyl=4=hydroxy-piperidine of m.p. 109 - 111° C. 

C 15 H 23 KO * 233) 

Calc. C 77.20 H 9.94 N 6.01 
Found C 77.46 H 9.91 N 5.98 
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EXAMPLE 7 

2- (p-methoxybenzy l) - 3 -phenyl -4 -me thy 1 °4 -hy dr oxy-p iperidina 

(a) 100 g. (0.636 mol) of a mixture of 3«-iaathyl-4- 
2 3 

phenyl- A ' -butenonitrile and 3 -me thy 1 -4 -phenyl -A^ ' 4 -bu tenoni tr j 
(obtained by condensation of phenyl-acetone with cyanoacetic 
acid; b.p. 143 - 146° C./14 ma.Hg.) in 500 ml. of methanol, ar« 
after the addition of 12 g. of Raney cobalt and 10 ml. of 0.1M 
ferrous sulphate solution, hydrogenated for 2 hours at 70° C. 
After removal of the catalyst, the methanol is distilled off 
in a vacuum and the residue distilled in a vacuum. The 3<°methy] 
4-phenyl-butenylamine boils between 126 and 136* C. at a pressux 
of 15 mm.Hg. 

(b) A mixture of 84 g. (0.4 mol) of pj-methoxyphenyl- 
glycidic acid methyl ester, 64.5 g. (0.4 mol) of 3-methyl<-4-> 
phenyl-butenylamine, 360 ml. of 1.2N hydrochloric acid and 2 
litres of water (pH of the solution 3 - 4) is stirred for 84 
hours at 80° C. The aqueous solution is decanted, treated with 
activated charcoal, filtered, rendered alkaline with a potassium 
carbonate solution and extracted several times with ether. 
The combined extracts are dried over potassium carbonate and 
evaporated in a vacuum. By vacuum distillation of the residue, 
there is obtained the 2-(p-methoxybenzyl)->3*«phenyl-4^ethyl«4- 
hydroxy? iperidine; b.p. 182 - 192* C./0.1 mm.Hg.; m.p. 137 « 
139° C. 

C, n H 9l .ND., (311.4) Calc. H 4.50 Found fJ 4.69 
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EXAMPLE 8 

80.5 g* (0.5 mol) of the 3-phenyl~A ' -pentenylamine 
obtained according to Example 2(a) are dissolved in 525 ml. of 
IK hydrochloric acid, diluted syith 2000 ml. of water end, aftei 
the addition of 24.2 g. of freshly distilled aeetaldehyde (0.5i 
wol), stirred for 40 hours at 80 - 90° C; pH of the solution: 
3 ° 4. After cooling, the reaction mixture is rendered alkali* 
by the addition of a concentrated sodium hydroxide solution, tl 
solution covered vyith ether and, after mixing at the separating 
layer, the reaction product separates in crystalline form. 
After standing, the crystals are filtered off with suction, 
washed' x^ith crater and some ether and there is thus obtained a 
first crystalli^ate of 22.3 g.; sup. 170 - 171° C. The residt 
lye is shaken out several times with ether, and from the combir 
eth®r extracts ther& are obtained an additional 3.8 g.; m.p. 
169 '« 171° C. After reerystalliasation from dilute methanol, tfc 
2, 3"diiiM!thyl^«phenyl«4«-hydroxy tta piperidine obtained has a 
m.p. of 172 - 173° C. 

C 13 H 19 K0 ' (205) 

Calc. C 76.05 H 9.33 H 6.82 

Found C 76.00 H 9.36 N 6.78 

Upon concentration of the ether solutions, an oil is 

obtained, uhich is fractionally discllled; besides 13.7 g. of 
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- 23 - 25213/2 

ot^rfclss ba&a, there; cx± obtais^d 35 g. of a vie ecus oil of b.p. ' 
125 - 127° G./0.9 eauEg-, uhish crystallise upon trituration, 
uith a littles cipher. Yield: 71 »$% of theory, referred to the 
zxaxtad starting £siLr 6 -s. 

By the replacement of the acet&ldehyde with en equi- 
*ioIar amount of freshly diotilled b&ns&idehyds, there ic obtained 
in analogous Eaa&isr tba ccqpound 2,4*diphenyl«3-sasthyl«4«hydroxy« 
piper idine of n.p. 123 - 126° C. 

j? y 3^dtH£thyl^^p 

3 4 

34.9 g. (0-2 sol) of 0~&&thyl»3~phenyl»A ' ^entenyl- 

3 4 

(produced by the IJ^athylation b£ the 3"phenyl«*A * « 
paafcanylsEsine obtained according to Exsssple '2(a) ; b.p. 108 « 
110° C./15 naa.Hg.) £rs di&oolvsd in 214 ml. of IK hydrochloric 
&cid, diluted with 780 sal* of water and, after- the addition of 
21. 9. g. of 30% fonaalin solution, stirred for 40 hours at 80 
90° C; pH of the solution ft#3.0. After cooling, tha solution 
is rendered &lU&liu& with scdiun* hydroxide solution, the b^ae 
which separates ia tefcesa u# vrith ether, separated and the ether 
evaporated. -The solid residue obtained is recryatallised' frca 
i&athyl^eyclohe^ane, thus 17*4 g. of the 0-£onsi of M, 3 w dissathyl> 

4«pheayl*«4*»hydroxy*piperidins of ta.p." 117 « 118° C. are obtained 
(cf * Example 4) . 

After evaporation of the solvent there is obtained from 
tha aaathyl-cyclohsacime mother liquor an oil from x»hich, besides 
2 &. of starting material, 10.4 g* of a stereoisomers mixture 
of the a and p- form of the .above i)roduct, b.p. 119 - 121°C./ 
1.0 mm Kg, are obtained by distillation. Prom this mixture there 
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a) 31 g. (0.24 mole) of ^-I^i^njl^^^p^utenonitri; 
( t joo I^ittiiiiilu 2a) tiro dliiiijolv«tl ia 300 vx'L of lu^fchtuiol, tuid 
aft or tho addition of GO ^* of glacial uceuie ucid ? 51 a 

(I aole) of w<rci^ lamias and 5 of Kausy^Wi (or Jiua^y-iJc; J 
tho iuixtux-u is Iiydi-ogoaiit^d at 60 - 70°0. at a i^uuurci of 
50 a-UiaOuphareo or hydrogen until m iuovt hydrogen it* absorb* 
fhe reaction mixture iu allowed to cool," the? eutalyftt is 
filtered off and the methanol ±;j evaporated ia vacuo* the 
r^aidaa is distributed heti/ean vaatoar aad etiujr* the aqueous 
pha&e la acyaratod from ths ether lay^i^ th£ foraor i& luads 
uilsiiilino with potaG^iuai earboaax^ aad tixtmo fced ivith uliiw- 
4?h«; tuo othor &x ferae i^a a*-*; eaubla^d > dried ov«$r sodium aulf 
and aftar the v&&iova± of thb elh^r the residue le uubjeotod 
to fractional diatiliatiou. 'xho l~aothyiauiuo-~3^h&:ayl-- 
iicnt^e-(^) boila at 112°/l4 iiforr. 
(i. J2 H 17 N (175.3) 
Galoulatud u 7.99 
itaund a 7.97 

'Biia amine is refuted with f omuldchyds in th& manner des- 
cribed in ibcatiple 2 b) y whereby a Dter&oiao^erle iiiixture of 
the cf« and forra of £,3~di;:iothyl-4-"ph&^^ 
idperidins b-i?.^ ^ 125°U. ia obtained • 

b) If in the; above prooeaa* the aaethylaiaiiio i^ vepla* 
by 107 i:- (1 liiolo) of btm^yiniuiao or 3.21 g. (1 iuXUo) of 
i'AieiU;thylafi!iiU"i, tho corresponding *!~i>cri^yi~3 ohyl~4-phuay; 
^-Jiydrcj^-piporidinx) and K-)>aeavith^l-3~^ tbyl 

1 ty &i-u-2Ly~ir±rs<i'£xdizxo j, vfjLipc-cti vw] y > ar<; ob taiaed * 



fho i/iolti/i^ point or iho hydroohl.orida of the 
i>-b:--n.Ky 1 (ittiupwund iu flit inciting poiri.t 0/ thy 

•:»het>olhyI ouiijiOLttid in the ro.nj of t-h* fre^ b.^se i;j 10o~'l0 

60o4 a> (Oo75 suVL) of >f>henyl--A-' * ^-petitonylsiii 

xU'Odatsd ^ocorclin^ to l&siCipls 2(a) $ txro dU;&olvod In 1800 
of wute* by the addition of 60.7 oil* (0.395 aol) of 
hydrochloric tiold ahd* aftftr the .viiirtitaoii of 3'5 £• (0*453 
of ivoohly a La tilled i^obut^Taldehyde, ho7.ut.;id at i>0-90 0 e. 
144 bouro» The pii tif thu ooiutioo is %0» Aft*r cooling 
isiiicirig with ijows *fch«3r, tho cl^ur eolation abt&iaod lo ro 
doi*yd ci.'J.kuLli30 by iho adrtltiott of a a odium hydroxide* oolu 
and thv5 i'ouctioii product thfen aoparutoo in crystalline fo 
After ;ti 1 Loving ofL' with uuotlon, washing -Kith wat^r acid 
u f 1,-iit <:ryotalIimite or 10,2 £. , u«ru 1%~157°C«, 
obtained* O^on evaporation of the ether eolation and by 
uha'iuUi'- out the uikalino oolut.iovi vith ether, a gj&concl 
oryotalli^ate of 2 g. ? cup. I57°C#, io obtained. Uy diot 
tion of xh«? residue? of the eth*yr soluti 7> there iii obtain 
bwcjidsfo 27. 2 of unvenobzicl starting b&o& s a Ht£reoia»?jx*±e 
aixtura (15.2 £>) boiling at 124 - 129° C./0.4 iMi.'iig. 
from which, by treatment with ether, a iVrtlwr 2.0 g. of 



iso 

ij) steredoer of m.p. 157 s C. can be separated. Yield 27.4 g. of 
2 -i s opr cpy 1 - 3 -me t hy 1 -4 -p heny 1 -4 -hy dr oxy -plperidine, i.e. 56.8% 
of theory, referred to the reacted base. The reaction product 
v , consists of at least 51% of the a ter earner of m.p. 157° C. 

5 c i5 H 23 N0 (233) 

N Calc. 6.01 Found 6.18 

U-mathyl derivative a. p. 103 - 104° C. 
C 16 H 25 M) (247) 

Calc. C 77.68 H 10.18 N 5.67 
10 Found C 78.00 H 10.02 N 5.69 

12 

EXAMPLE EE 

Die thy Ike tone is condensed with cyano acetic acid, 
the obtained mixture of 90% l-cyano-2~ethyl-butene-(2), 10% 

b.p. 

15 ...» /' l«cyano-2-ethyl-butene«(l) Kp^ 65 - 68° reduced similarly to 
Example 1(a) and the reaction product (consisting of 10% of 

l«amino-3-ethyl-pentane, 10% l-amino«3-ethyli>entene-(2) and 80% 

b.p. 

_>w l-amino-3»ethyl-pentene-(3), Kp 152 - 154°) is reacted in the 

manner described under Example 1(b) with p-methoxyphenylglycidic 
20 acid methyl ester, thereby obtaining 2-p-methoxybenzyl-3-methyl- 

4-ethyl-4-hydroxypiperidine of m.p. 112 - 115° and a mixture of 

b.p. 

i /( the stereoisomer ic form of this compound of JCp^ ^ 160 - 166° . 

C^H« c K0 o (263.4) Calc. C 72.8 H 9.48 N 5.32 
lb Z5 Z 

Found C 72.4 H 9.44 N 5.44 
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13 

IgXAMPLE 3:2 

Methyl-n^propylketone is condensed s/ith cyano acetic 

acid, th& obtained irixture of l«cy£mo«2«methyl-«pentene«(2) , 

l-cyano«>2«-propy l«propene« (2) and l*»eyano«2~me thy 1-pentene- (1) 

Kp^ 66 - 70* and reacted similarly to Example 1(a) and the 

reaction product (consisting of 70% of l-amino-3-methyl-hexene- 

(3), 15% l~*«ino^3^propyl~butene«(3) and 15% 1 ° amino « 3 <~me t hy 1 ~ 
b.p. 

he:seen<s~{2) 148 « 152°) is reacted in the manner described un 

Example 1(b) xadLth p^methoxyphenylglycidic acid methyl ester, 

thereby obtaining 2~p~methoxybens:yl~3^ethyl~4^ethyl«4~hydroxy- 
b.p. 

plperidine of -Kp^ ^ ^0 * 168 ° • 
C 16 H 25 KD 2 (263.4) Calc. N 5*32 

Found N 5.40 

By replacing the p -me thoxypheny lg lyc idic acid methyl 
ester with benssaldehyde there is obtained 2«-phenyl-3-ethyl-4- 
methyl-^-hydroxypiperldine, the hydrochloride of which melts at 
216 - 218°. 

N 5.47 
N 5.22 



l-Cyano«2 > 4-diphenyl«butene«(2) (Kp^ ^ 156 « 158°) 
obtained by the condensation of ben^ylacetophenone and cyano 
acetic acid is reduced similarly to Example 1(a) and the result 



C 14 H 22 C1K0 ( 255 - 8 > Calc - C 65.7 H 8.60 

Found C 65.9 H 8.81 



14 

EXAMPLE 43 

b.p. 
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b . p . 

l-amino«3,5«diphenyl«pentene-(3) (Kp^ ^ 134 - 138°) is reacted 
in the manner described under Example 1(b) with formaldehyde, 
thereby obtaining 3~benseyl^^henyl^»hydroxypiperidine of m.p* 
193 - 195°. 

C lg H 21 N0 (267-3) Calc. N5.23 

Found N 5.08 



15 

EXAMPLE 14- 

Cyano acetic acid is condensed with l«-phenyl-pentene«» 

b.p.. 

(4)~one-(l) [Sp n - 87 « 90° produced by the splitting off of the 

0 • 1 \. 

b.p. 

ketone from 2«allyl-2-benzoyl acetic acid ethyl ester (Kp Q 2 

118 - 119*)], the resulting l-cyano-2«phenyl«hexadiene«(2, 5) 
b.p. 

(Kp n - 106 - 109°) reduced similarly to Example 1(a) with lithiu: 

0#1 b.p. 
aluminum hydride to l-amino-3-phenyl«heptadiene-(3,6) (KpQ ^ 



95 - 97°) and this then reacted in the manner described under 
15 Example 1(b) with formaldehyde, thereby obtaining 3-allyl-4- 

phenyl«4-hydroxypiperidine of m.p. 141 - 143°. 
C l4 H 19 N0 (217.3) Calc. N6.46 0 7.38 

Found N 6.30 0 7.42 
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I. 4«ii^vlroicy-o:Lfje2 , idluo d^rivati vow of the ^mral :ior.auIe 




1 



K 1 • • 



witer^iu l£ iu an ulfcyl, a^yl, or ar&lkyl radical, U 1 
hydrogen, a pri^a^vXinked alkyi, alkouyl oi* &x*ulkyl ruuiea] 
cr an &i:yl r&dieai, 11" io hydrogen, im ulkyl, Alfeesyig arull 
uryl oi- pyriGyl radlo&l und It* M is hydrogen, ulkyl or 
ui-ullryl radical, the* asyl or ai^lky-l rings aro optionally 
subotitutod by &lkyl, ulkoxy, nit 2*0 or halO;/c;tt and tho 
radicals li, .U* , il 1 1 1 uuy bo the aa&a or different. 

2 • a-.y-i-iathC2sybc-usiyI-3 , 4«dibiothyI-4-hya^oxy-piperidine • 

3 • 2«Phoiiyl*.3 » 4-<lim0thyl-4-hydi , asy^pii-)«s; , iclir*o . 

4 • 2~Xuqp i-opyl-3 1 4-diraothyl-4-hydra^«p:Lpei*idina . 

5 . 3-Hi:tkyl~4« (p~uetho;x^henyl ) -4-hydrory-pipe^5;d.<l :i;ao - 
6 • 2- (p-Methosybe»syl)^ 

7. 2*Pl*enyl-4-ii3opropyl-4-hydroxy-pipor±d;l^e, 

&• 2~ (p^it)thc>vybc-mi5yl )-4-isobutyI-4«hydr-osy«pipe-ridliie . 
9 * 2~i4"ifciiyl-4~iao^^ • 

10. 2-(p-kGtfco^b^^ ' 
piporidino. 

11. 2,5-Biiiothy^ 
12* Ji-Iaop ropy I«;5-^ 

13 4 3«i-ioiliyl-4«^^ . 



14. ^ 4 4~JUMhuiiyl~;l^^ 

lf> • 2- y« Vio'tl LO^yiien^yl - "5 - a thyl- 4-iac& thyl-4-b y drory- 

17* 2-l J hGijyI«:^eto^ 

38 . S~yitfiiv;yl-4~phonyl^ * 

19 . :5~Allyl-4~pheiiyl~4«hydro^ » 

SI* 4-Ii'y^rb3i:y-pii>oi > idl^o dfcidvutivoa of the foxvuula I 
±n Ul&iis 1 5 auViat^ntially as described herein with reference 

to ths ibi;iiiiij;l^w* 

iiili* a procakio for the preiJtirstioiL of 4-&ydroxy-pii>er±dirit 
derivativsa of foxtaula I in Claim 1 in which li 1 1 • is hydro^es 
vhich corny 2*iui> i M reducing the ay&no of a |3 ,Y-un£iat urate* 

nit rile of tlio formula: 

li 

i 

to forci & Y?^^^^turat^d primary oaino of the foi^tila: 

i 

and cctidensiiig the latter ia aoidid uolutioa* prtif©i*&l>ly at 
pU 2 to 4, with &a aldehyde It rt .<StlGj in which formulae ft* u* 
and ft" luvv'o thy fcia^o u-ioaSfiin^ ay in Clctiiu X. 

2!5* A yroeadsi i'yi* the i>r«p; : i*utio:a of eo^pouMt:; of 
formula I in whioh * * t iss alky! or ^:ll'yl s v.-iusTo-ih «£ uitri. 
of fo*r:\!u3.u 11 in oiulu 22 iu hydroe^iatod in tho liX^uttuOt*; of 




to roivi a Y^-tiiiij-iturcttQd ^eeoiidaiy runtna of formula; 

i 

E' -Gu=0-0a r ,-(J -i.^a-Ii 1 ' 1 nib 
Aw vhioh U> il 5 I'Uid Ix" have the LK&ie ^e^ning^ cm in Claim 1 and 
i{' M Uafi thy uaua ULoania^ a& above, and the latter in cond^nss 
in uoidici golutioa vlth &11 aid shy do u u UhO. 

24* A proooaa accov&ing to Olaiaa 22 or 23, wherein the 
hyd vernation la carriod out with critalytioally activated 
hycti'Oh'cn of average activity in solution in an organic salvanl 
at roo-ji t<viq)Ox ; atu^t) ov alight ly elevated temperatures. 

25. £ pvocesw aeoording to Glaini 22 or 23 9 xrhevaiu the 
condensation of tha aaine with the aldehyde ly carried oat at 
an tLiiiine eon cent ration of about 1 «- 30y^ 

26* A proeots-sj according to Clal^ 22 or 23 vhGrrsia the 
fi^Y-uiifisatuvatod nit rile of formula II in Claiai 22 tifcod as a 
starting xaateriul cftntaisia in admixture the iBomsric cc 9 fi-> 
unsaturated nlt^ila of tho forzmila* 

Id 

i 

li' -Qltj-O-CH-.OI! IV 

in which II 1 hao the oarae meaning ass in formula !!• 

27» A p^ooo^ti for the propagation of compounds of formula *. 
in vhlah li 9 1 ' irs alkyl or arulkyl* v/hox-oin an a-uino of the 
forattla Ilia in Claim L'2 is subjected to alirylation oi' 
•^alkylution ijrrior to the condensation with an aldehyde 

L'iCo ii. j.'.'r0Cii0y fotf tho prepax ; utiun oi;' OOiiiyoi.Uidt v i of. fOiuiitvLiri ! 
in Oialiii 1 in which ic 9 M ±u hydrogen # ohoi-oin u.u auiuo of 



xiAViUla Ilia In i-'laiia 22 ia reacted viith an aldehyde 
U 1 * • 0110 to form a coiuoound of the formula: 



c 



1 J* 



H ou 



ca-P' t 



•where 11, ii' and R" have the same meaning aa ia O'laiia 1, 
thia ecutpotmci is hy&rogenatecl and then dGhyclrated to form 
a compound : 

U 



C 



MX 



the latter :L& subjected to ring closure and siiaurtanaoue 
hydration* 

2 £ j>. A process according to Claim 28, for the preparation 
of compounds of formula I in Claim 1 In which E* • 1 io methyl 
wherein the aldehyde li u .CHO used for the reaction Is 
formaldehyde* the compound of formula I thus produced, in 
which Ll % 1 1 Is hydrogen, is reacted with an excess of 
f oriaaldehyde to form the corresponding N-hyflroxy compound of 
the formula: 

R OH 

ou 2 OU 

and the latter ia reduced with H 0 /&i. 

30. A process for the preparation of compounds of foriimX< 
1 in Claim 1. in -which K 1 1 1 io alkyl or aryl* wherein a 
ooiVipound of formula I in Claiti 1 in which ii* 1 1 is hydrogen ii 
subjected to allrylation or aralkylation* 




31. i?rooo£5iius for tho vwy&L&tlQn of 

traljatantially ao dutuudbed iurrein with reference to tiio 
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